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(57)Abstract 

PROBLEM TO BE SOLVED: To attain information compression with higher efficiency by allowing an inverse 
quantization section to use an optional value from a minimum value to a medium in a quantization step for an 
inverse quantization value so as to suppress a quantization error. 

SOLUTION: An input image signal is given to a conversion section 101, in which signal conversion such as 
discrete cosine transformation or sub band division is applied and quantized by a quantization section : 102. A 
coefficient signal quantized is divided into blocks by a block processing section 103 and subject to variable 
length coding by a variable length coding section 104 in the unit of blocks. The coded code word is given to a 
variable length decoding section 105, in which the code is variable-length-coded. Then inverse processing of 
block processing is applied by an inverse block processing section 106 and inverse-quantization is applied by an 
inverse quantization section 107. Then an inverse transformation section 108 applies inverse transformation to 
the discrete cosine transformation or the sub band division and the result is outputted as a decoded image 
signal. Furthermore, an inverse quantization section 1 07 uses a value in the quantization step closer to 0 from a 
median for the inverse quantization value to reduce the quantization error. 



CLAIMS _ 

[Claim(s)] = " 
[Claim 1] Change an input picture signal into a coefficient signal, quantize the aforementioned coefficient signal, 
and the quantized aforementioned coefficient signal is blocked. The variable length decryption section which is 
the equipment which decrypts the symbolic language which carried out variable length coding of the blocked 
coefficient signal, and carries out the variable length decryption of the symbolic language, The reverse blocking 
section which performs the reverse blocking of the decrypted coefficient signal, and the reverse quantization 
section which performs a reverse quantization of the reverse-blocked aforementioned coefficient signal, It is the 
picture image decryption equipment which possesses the inverse-transformation section which performs the 
inverse transformation of the aforementioned transducer to the reverse-quantized aforementioned coefficient 
signal, and is characterized by the aforementioned reverse quantization section making any value from the 
minimum value of a quantization step to the central value of the aforementioned quantization step a reverse 
quantization value. 

[Claim 2] Picture image decryption equipment of the claim 1 characterized by making a reverse quantization 
value into an integer in the reverse quantum section. 

[Claim 3] The transducer which changes an input picture signal into a coefficient signal, and the quantization 
section which quantizes the aforementioned coefficient signal. The blocking section which blocks the quantized 
aforementioned coefficient signal, and the variable-length-coding section which carries out variable length 
coding of the blocked coefficient signal are provided, the aforementioned blocking section It is the picture image 
coding equipment characterized by performing a scan perpendicularly and performing a clinch scan in the edge of 
a block about the signal component which has a correlation perpendicularly horizontally about the signal 
component which has a correlation horizontally. 

[Claim 4] It is the picture image coding equipment characterized by to provide the transducer which changes an 
input picture signal into a coefficient signal, the quantization section which quantizes the aforementioned 
coefficient signal, the blocking section which blocks the quantized aforementioned coefficient signal, and the 
variable-length-coding section which carries out variable length coding of the blocked coefficient signal, and for 
the aforementioned variable-length-coding section to possess two or more tables, and for the zero coefficient 
within a block to be comparatively alike, and therefore to change and carry out variable length coding of the 
table section. 

[Claim 5] Change an input picture signal into a coefficient signal, quantize the aforementioned coefficient signal, 
and the quantized aforementioned coefficient signal is blocked. The variable length decryption section which is 
the equipment which decrypts the symbolic language which the zero coefficient within a block boiled the blocked 
coefficient signal comparatively, and therefore changed and carried out variable length coding of the table, and 
carries out the variable length decryption of the symbolic language, The reverse blocking section which performs 
the reverse blocking of the decrypted coefficient signal, and the reverse quantization section which performs a 
reverse quantization of the reverse-blocked aforementioned coefficient signal, It is the picture image decryption 



equipment characterized by providing the inverse-transformation section which performs the inverse 
transformation of the aforementioned transducer to the reverse-quantized aforementioned coefficient signal, and 
for the aforementioned variable length decryption section possessing two or more tables, changing to the table 
corresponding to the encoded table, and carrying out a variable length decryption. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to the picture image coding equipment which gives signal 
transformation, quantization, blocking, and variable length coding to an input picture signal, and performs 
compression coding processing, and the picture image decryption equipment which performs the decryption 
processing. 
[0002] 

[Description of the Prior Art] In coding of a picture image, many techniques of giving compression and extension 
of image data are proposed, reducing amount of information, performing variable length coding further, and 
suppressing a degradation of quality of image visually by cutting down the redundancy which a picture image has. 

[0003] The example of the conventional picture image coding equipment and picture image decryption equipment 
is shown in drawing 6 . In drawing 6 , the transducer to which 601 performs signal transformation of an input 
picture signal, the quantization section among which 602 quantizes, the blocking section to which 603 divides a 
signal into a block, and 604 are variable-length-coding sections which carry out variable length coding of the 
blocked signal, and picture image coding equipment consists of 601-604. 

[0004] Moreover, the variable length decryption section to which 605 carries out the variable length decryption 
of the symbolic language, the reverse blocking section among which 606 performs reverse processing of the 
blocking section 603, the reverse quantization section among which 607 performs a reverse quantization and 
608 are inverse— transformation sections which perform the inverse transformation of the signal transformation 
performed by the transducer 601, and picture image decryption equipment consists of 605-608. 
[0005] Flowing of the signal of picture image coding equipment is explained. Signal transformation, such as a 
discrete cosine transform or a sub band split is performed to the input picture signal to encode by the 
transducer 601, and it is quantized in the quantization section 602. The quantized coefficient signal is divided 
into a block in the blocking section 603, and variable length coding is carried out in the variable-length-coding 
section 604 by each block unit The output of the variable-length-coding section 604 serves as the symbolic 
language after an information compression. 

[0006] Next flowing of the signal of picture image decryption equipment is explained. The symbolic language 
encoded with picture image coding equipment is inputted into the variable length decryption section 605, and a 
variable length decryption is carried out Then, reverse processing of a blocking is performed in the reverse 
blocking section 606, and it is reverse-quantized in the reverse quantization section 607. In the inverse- 
transformation section 608, a discrete cosine inverse transformation or a sub band reconstitution is given to the 
reverse-quantized signal, and it is outputted as a decode picture signal. 

[0007] The following conventional examples of a quantization among the quantization section 602 and the 
reverse quantization section 607 and reverse quantization processing are explained. 
[0008] Drawing 7 expresses the relation between the transform coefficient signal in conventional linear 
quantization and conventional reverse linear quantization, and a quantization coefficient signal, and,- in Q, 
quantization-step width of face and C"m express a reverse quantization value. At this time, reverse quantization 
value C"m serves as the central value of a quantization step. However, between under +Q, a quantization 
coefficient signal is 0 and the reverse quantization value C"0 is also set larger than -Q to 0 by the transform 
coefficient signal. Processing in quantization section 602 and the reverse quantization section 607 is concretely 
explained using a formula. 

[0009] In the quantization section 602, several one performs a quantization. 

[0010] 

[Equation 1] 

C ' = {C/Q} 

[0011] Here, in C\ a quantization coefficient signal and C express a transform coefficient signal, and Q expresses 
quantization-step width of face. However, 0 expresses the truncation below decimal point Hereafter, 0 in a 
formula means the truncation below decimal point similarly. 

[0012] Moreover, in the reverse quantization section 607, several 2, several 3, and several 4 perform a reverse 

quantization. 

[0013] 

[Equation 2] 

C" = {C 'XQ+Q/2} (C *>O0M) 



[0014] 



[Equation 3] 

C n = {C'XQ-Q/2} (C'<Q<m) 

[0015] 
[Equation 4] 

=° (C^OCD^) 

[0016] Here, C" expresses a reverse quantization value. The quantization and a reverse quantization which is 
shown m drawing 7 by-four above-mentioned several 1 - the above-mentioned number of processings are 
realizable. 

[001 7] Next the conventional example of the scanning and processing of the coefficient signal in the blocking 
section 603 is explained. As conventional scanning and processing, the scanning and processing of a publication 
etc. are in JP.3-165191.A using the correlation of level and a perpendicular direction. The example of scanning 
and processing of the coefficient signal with which the former was blocked is shown in drawing 8 . 
[0018] Drawing 9 shows the example of a configuration of the transducer 601 which divides an input picture 
signal into four sub bands. As for the low pass filter section, and 902, 906 and 908, the high-pass filter section 
and 903, 904. 909, 910, 91 1 and 912 are [ 901, 905, and 907 ] the infanticide sections. An input picture signal is 
inputted into the low pass filter section 901 and the high-pass filter section 902, and carries out filtering 
horizontally, respectively. Then, it is horizontally thinned out to one half in the infanticide sections 903 and 904 
Similarly, filtering of the output of the infanticide sections 903 and 904 is perpendicularly carried out in each 
VCF section of 905-908, and it is perpendicularly thinned out in each infanticide section of 909-912. An input 
picture signal can be divided into four sub bands with a configuration as shown in drawing 9 . 
[0019] Here, LH lets a low pass filter (hereafter referred to as LPF) pass horizontally, operates one half on a 
curtailed schedule horizontally, lets a high-pass filter (hereafter referred to as HPF) pass perpendicularly further 
and expresses the coefficient signal which operated one half on a curtailed schedule perpendicularly. That is 
since it thins out every [ 2 / 1/] to level and a perpendicular direction as compared with an input picture signal 
the number of pixels is set to one fourth, and each coefficient signal doubles the coefficient signal for four bands 
and serves as the same number of pixels as the original input picture signal. The output-coefficient signal after a 
sub band split becomes the following four kinds. 
[0020] 

LL A horizontal direction (L), perpendicular direction (L) 

LH A horizontal direction (L), perpendicular direction (H) 

H L A horizontal direction (H), perpendicular direction (L) 

HH A horizontal direction (H), perpendicular direction (H) 

(Llow-pass, H:quantity region) 

Since LH lets HPF pass perpendicularly, a correlation remains in a horizontal chisel. On the other hand, since HL 
lets HPF pass horizontally, a correlation remains only perpendicularly. Therefore, the compression efficiency by 
run length coding improves by blocking horizontally about the coefficient signal which has a correlation 
horizontally as shown in drawing 8 , performing a horizontal scan, blocking perpendicularly about the coefficient 
signal which has a correlation perpendicularly, and performing a perpendicular direction scan. 
[0021] Furthermore, the conventional example of the variable-length-coding section 604 is explained. HufTman- 
codmg-izmg and run length coding are widely known as the variable-length-coding technique effective in the 
information compression of a picture signal. These coding performs an information compression by assigning a 
short symbolic language to the high event of an occurrence probability, and assigning a long symbolic language to 
the low event of an occurrence probability with reference to the Huffman table made from the occurrence 
probability of the combination of the value (it is hereafter called level) of the non-zero coefficient which 
continues after that with the number (it is hereafter called a run) with which a zero coefficient continues. As an 
example which changes two or more Huffman tables and performs variable length coding, the variable-length- 
coding technique of a publication is in JP,4-343577,A. This is the technique of changing the Huffman table by the 
modality of input signal, and serves as a configuration as shown in drawing 1 0 . 

[0022] 1101 is run-length-coding section which computes a run length, and 1102 is Huffman-coding-ized section 
which outputs the Huffman-coding word corresponding to the combination of the run outputted from the run- 
length-coding section 1 101, and level. At this time, the Huffman-coding-ized section 1102 has two or more 
Huffman tables, changes the Huffman table based on the modality information on an input signal, and encodes. 
Thus, an efficient information compression becomes possible by using two or more Huffman tables suitable for 
the modality of input signal. 
[0023] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned conventional example, it has the 
following troubles. 

[0024] In conventional quantization section 602 and reverse quantization section 607, as shown in drawing 7 , 
central value of a quantization step is set to reverse quantization value Cm. At this time, if the occurrence ' 
probability of a transform coefficient signal is uniform as shown in drawing 10 (a), when making central value of a 
quantization step into a reverse quantization value, a quantization error will serve as the minimum. However, the 
coefficient signal of a discrete cosine transform or the high-frequency band of a sub band split becomes an 
occurrence probability as shown in drawing 10 (b). When quantization-step width of face is set to Q. the 



distribution of an occurrence probability in the arbitrary quantization steps of a field positive in a transform 
coefficient signal becomes as it is shown in drawing 10 (c). That is. a distribution of an occurrence probability is 
not equal within a quantization step, an occurrence probability is [ the absolute value of a transform coefficient 
signal J as high as a parvus signal, and the signal with the conversely larger absolute value of a transform 
coefficient signal has a lower occurrence probability. In this case, reverse quantization value Cm which makes a 
quantization error the minimum serves as the mean value of the central value of a quantization step from the 
minimum value of a quantization step instead of the central value of a quantization step. Therefore, by the 
conventional quantization technique, a quantization error is large. 

[0025] Next in the conventional blocking section 603, the compression efficiency is raised by carrying out a scan 
using a correlation of level and a perpendicular direction, as shown in drawing 8 . However, by this scanning 
technique, since a coefficient signal does not adjoin in the edge of a block, the correlation between coefficient 
signals is low and serves as the hindrance of coding luminous efficacy. 

[0026] Moreover, in the conventional variable-length-coding section 604, as explained previously, the 
configuration of drawing 1 1 performs variable length coding. Since the Huffman table is changed based on the 
modality information on an input signal at this time, when the property of an input-loading-factor signal changes 
a lot it will encode on the Huffman table which is not the optimum. That is, in the conventional variable-length- 
coding section which is shown in drawing 1 1 , it cannot correspond to property change of an input signal 
coefficient dynamically, and a fall of coding luminous efficacy cannot be avoided. 

[0027] this invention — the technical probrem of such conventional technique — taking an example — a 
quantization error — stopping — more — high — it aims at offering the picture image coding equipment and ■ 
picture image decryption equipment which can perform an efficiency information compression 
[0028] 

[Means for Solving the Problem] In order to solve the above-mentioned technical probrem, it has the following 
configurations and characteristic features in this invention. 

[0029] (1) The transducer which changes a picture image input signal, and the quantization section which 
quantizes the changed coefficient signal, The picture image coding equipment possessing the blocking section 
which performs the blocking of the quantized signal, and the variable-length-coding section which carries out 
variable length coding of the blocked signal, In the picture image decryption equipment possessing the variable 
length decryption section which carries out the variable length decryption of the symbolic language, the reverse 
blocking section which performs reverse processing of a blocking, the reverse quantization section which 
performs a reverse quantization, and the inverse-transformation section which performs the inverse 
transformation of a transducer The reverse quantization section makes any value from the minimum value of a 
quantization step to central value a reverse quantization value. 

[0030] (2) The transducer which changes a picture image input signal, and the quantization section which 
quantizes the changed coefficient signal, The picture image coding equipment possessing the blocking section 
which performs the blocking of the quantized signal, and the variable-length-coding section which carries out . 
vanable length coding of the blocked signal, In the picture image decryption equipment possessing the variable 
length decryption section which carries out the variable length decryption of the symbolic language, the reverse 
blocking section which performs reverse processing of a blocking, the reverse quantization section which 
performs a reverse quantization, and the inverse-transformation section which performs the inverse 
transformation of a transducer The reverse quantization section makes any value from the minimum value of a 
quantization step to central value a reverse quantization value, and makes a reverse quantization value an 
integer further. 

[0031] (3) The transducer which changes a picture image input signal, and the quantization section which 
quantizes the changed coefficient signal, The picture image coding equipment possessing the blocking section 
which performs the blocking of the quantized signal, and the variable-length-coding section which carries out 
variable length coding of the blocked signal, In the picture image decryption equipment possessing the variable 
length decryption section which carries out the variable length decryption of the symbolic language, the reverse 
blocking section which performs reverse processing of a blocking, the reverse quantization section which 
performs a reverse quantization, and the inverse-transformation section which performs the inverse 
transformation of a transducer About the signal component which has a correlation perpendicularly horizontally 
about the signal component which has a correlation horizontally, the blocking section performs a scan 
perpendicularly and performs a clinch scan in the edge of a block. 

[0032] (4) The transducer which changes a picture image input signal, and the quantization section which 
quantizes the changed coefficient signal, The picture image coding equipment possessing the blocking section 
which performs the blocking of the quantized signal, and the variable-length-coding section which carries out 
variable length coding of the blocked signal, In the picture image decryption equipment possessing the variable 
length decryption section which carries out the variable length decryption of the symbolic language, the reverse 
blocking section which performs reverse processing of a blocking, the reverse quantization section which 
performs a reverse quantization, and the inverse-transformation section which performs the inverse 
transformation of a transducer The variable-length-coding section possesses two or more table sections, the 
zero coefficient within a block boils it comparatively, and therefore it changes and carries out variable length 
coding of the table section, and the variable length decryption section possesses two or more table sections, 
changes them to the table section corresponding to the encoded table, and it carries out a variable length 
decryption. 



[0033] 

[Function] By the above-mentioned configuration, this invention has the following operations. 
[0034] (1) The decode picture image of better quality of image can be acquired, without a quantization error's 
decreasing and making the amount of information after coding increase by making any value from the minimum - 
value of a quantization step to central value into a reverse quantization value. 

[0035] (2) It is not necessary to make any value from the minimum value of a quantization step to central value 
into a reverse quantization value, and becomes unnecessary to treat a coefficient signal as a real number by 
limiting the central value with an integer further. Moreover, the quantization error produced in case a coefficient 
signal is changed into an integer from a real number is lost Therefore, the decode picture image of still good 
quality of image can be acquired, without making the amount of information after coding increase. 
[0036] (3) Since a scan can be performed, maintaining the correlation between the coefficient signals in the edge 
of a block by performing a scan perpendicularly and performing a clinch scan in the edge of a block about the 
signal component which has a correlation perpendicularly horizontally about the signal component which has a 
correlation horizontally, the compression efficiency of the amount of information after coding can be raised. 
[0037] (4) The variable-length-coding section possesses two or more tables, and the zero coefficient within a 
block boils it comparatively, and, therefore, it changes and carries out variable length coding of the table. The 
variable length decryption section possesses two or more tables, changes them to the table corresponding to the 
encoded table, and carries out a variable length decryption. Since the Huffman table which fitted the property of 
the coefficient signal to encode by this can be chosen dynamically, the compression efficiency of the amount of 
information after coding can be raised. 
[0038] 

[Example] The example of this invention is explained below, referring to a drawing. 

[0039] (Example 1) View 1 is drawing showing the configuration of the picture image coding equipment of the 1st 
example of this invention, and picture image decryption equipment. In drawing 1 , the transducer to which 101 
performs signal transformation of an input picture signal, the quantization section among which 102 quantizes, 
the blocking section to which 103 divides a signal into a block, and 104 are variable-length-coding sections 
which carry out variable length coding of the blocked signal, and picture image coding equipment consists of 
101-104. Moreover, the variable length decryption section to which 105 carries out the variable length 
decryption of the symbolic language, the reverse blocking section among which 1 06 performs reverse processing 
of the blocking section 103, the reverse quantization section among which 107 performs a reverse quantization, 
and 108 are inverse-transformation sections which perform the inverse transformation of the signal 
transformation performed by the transducer 101, and picture image decryption equipment consists of 105-108. 
[0040] Flowing of the signal of picture image coding equipment is explained. Signal transformation, such as a 
discrete cosine transform or a sub band split is performed to the input picture signal to encode by the 
transducer 101, and it is quantized in the quantization section 102. The quantized coefficient signal is divided 
into a block in the blocking section 103, and variable length coding is carried out in the variable-length-coding 
section 104 by each block unit The output of the variabie-length-coding section 104 serves as a symbolic 
language. 

[0041] Next flowing of the signal of picture image decryption equipment is explained. The symbolic language 
encoded with picture image coding equipment is inputted into the variable length decryption section 105, and a 
variable length decryption is carried out Then, reverse processing of a blocking is performed in the reverse 
blocking section 106, and it is reverse-quantized in the reverse quantization section 107. In the inverse- 
transformation section 108. the inverse transformation of signal transformation, such as a discrete cosine 
transform or a sub band split is performed to the reverse-quantized signal, and it is outputted as a decode 
picture signal. 

[0042] Processing in quantization section 102 and the reverse quantization section 107 when it carries out linear 

quantization, having used quantization-step width of face as Q is explained using an example. 

[0043] In the quantization section 1 02, several five performs a quantization. 

[0044] 

[Equation 5] 

C ' = {C/Q) 

[0045] Here, in C\ a quantization coefficient signal and C express a transform coefficient signal, and Q expresses 
quantization-step width of face. 

[0046] Moreover, in the reverse quantization section 107, several 6, several 7, and several 8 perform a reverse 

quantization. 

[0047] 

[Equation 6] 

C" = {C'XQ+Q/n} (OOflW® 

[0048] 
[Equation 7] 

C" - {C ' XQ-Q/n} (C ' <QGM) 



[0049] 
[Equation 8] 



C D =0 



(C f =0©^) 



[0050] Here, C" expresses a reverse quantization value and is set to n> 2. this example explains the case of n= 
3. When transform coefficient signal C is a positive number, reverse quantization value 0" becomes the value 
added to the minimum value of a quantization step only Q/3. On the other hand, when transform coefficient 
signal C is a negative number, reverse quantization value C" becomes the value which subtracted only Q/3 from 
the maximum of a quantization step. Drawing 2 shows the relation between the transform coefficient signal of 
the above-mentioned quantization and reverse quantization processing, and a quantization coefficient signal. A 
reverse quantization value takes the value near [ central value / of the quantization step ] 0. 
[0051] In a transducer 101, coefficient signals, such as a discrete cosine transform or a high-frequency band 
after a sub band split, become an occurrence probability as shown in - drawing 3 (a). Therefore, the distribution of 
an occurrence probability in the arbitrary quantization steps of a field positive in a quantization coefficient signal 
becomes as it is shown in drawing 3 (b). 

[0052] As shown in drawing 3 (b), since a quantization coefficient signal has many probabilities which take the 
value near [ central value / of a quantization step ] 0, when reverse quantization value C" takes the value 
near / central value / of a quantization step ] 0, a quantization error decreases. 

[0053] By making a reverse quantization value into the value near [ central value / of a quantization step ] 0 f as 
explained above, a quantization error can decrease and a better decode picture image can be acquired. 
[0054] In addition, although explained in the above-mentioned example 1 using the case of n= 3, n is not limited 
to 3. 

[0055] Moreover, the signal transformation performed by the transducer 101 in this example 1 is not what was 
limited only to the discrete cosine transform or the sub band split 

[0056] (Example 2) Although explained in the above-mentioned example 1 using several 5 - the-eight number, 
this is not limited to five ** - a-eight number, and the same effect as an example 1 is acquired also in 
processing shown below. The 2nd example of this invention is explained below. 

[0057] The configuration of the picture image coding equipment in this example 2 and picture image decryption 

equipment is the same as that of the example 1 explained previously. 

[0058] In the quantization section 102, it quantizes with several 9 — a— 1 1 number. 

[0059] 

[Equation 9] 

C'= { (C+Q/n) /Q} (OOCDPS) 
[0060] 

[Equation 10] 

C '= { (C-Q/n) /Q} 
[0061] 

[Equation 11] 

C ' =0 (C=0« 

[0062] Here, a quantization coefficient signal and C express a transform coefficient signal, Q expresses 
quantization-step width of face, and C is set to n> 2. 

[0063] In the reverse quantization section 1 07, several 1 2 performs a reverse quantization. 
[0064] 

[Equation 12] 
C M « {C ' XQ} 

[0065] Here, C" expresses a reverse quantization value. Also in the quantization and reverse quantization 
processing by several 9 - the-12 number, a reverse quantization value takes the value near [ central value / of 
a quantization step ] 0, and the same effect as the example 1 explained previously is acquired. 
[0066] In addition, although explained in the above-mentioned example 1 using the case of n= 3, n is not limited 
to 3. 

[0067] Moreover, the signal transformation performed by the transducer 101 in this example 1 is not what was 
limited only to the discrete cosine transform or the sub band split 
[0068] (Example 3) Next the 3rd example is explained. 

[0069] The configuration of the picture image coding equipment of this example and picture image decryption 
equipment is the same as the configuration of the picture image coding equipment of the example 1 shown 
previously, and picture image decryption equipment 

[0070] In the quantization section 1 02, several five performs a quantization. Here, in C\ a quantization coefficient 
signal and C express a transform coefficient signal, and Q expresses quantization-step width of face. 
[0071] Moreover, in the reverse quantization section 107, several 6, several 7, and several 8 perform a reverse 
quantization. Here, C" expresses a reverse quantization value and is set to n> 2. 

[0072] At this time, C" always becomes an integer by using Q and n from which the value of Q/n serves as an 
integer. For example, the multiple of 3, then reverse quantization value C" become an integer about quantization 
value Q at the time of n= 3. Therefore, the quantization error produced in case below decimal point of reverse 
quantization value C" is omitted and integer-ized can decrease, and the decode picture image of better quality 



of image can be acquired. 

[0073] (Example 4) The 4th example is explained below. 

[0074] The configuration of the picture image coding equipment of this example and picture image decryption 
equipment is the same as the configuration of the picture image coding equipment of the example 1 shown 
previously, and picture image decryption equipment 

[0075] Here, in a transducer 101, when an input picture signal is divided into four sub bands and it encodes, a 
frequency division is carried out to four bands of Ll_ LH, HL, and HH like the example of a proior art explained 
previously. LH has a correlation horizontally and HL has a correlation perpendicularly. The example of a 
configuration of the transducer 101 at this time becomes as it is shown in drawing 9 like the example of a proior 
art Thus, the scanning and processing of horizontal or the coefficient signal in the blocking section 103 in the 
case of encoding the coefficient signal which has a correlation perpendicularly are explained in detail below. 
[0076] The example of the scanning and processing of the coefficient signal blocked by drawing 4 is shown. 
About the coefficient signal which has a correlation horizontally, it blocks horizontally, and a horizontal scan is 
performed, it blocks perpendicularly about the coefficient signal which has a correlation perpendicularly, and a 
perpendicular direction scan is performed. At this time, the scan of the edge of a block can be carried out by 
turning up, as shown in drawing 4 , and performing a scan, without losing a correlation of the coefficient signal 
which adjoined from the coefficient signal of the' beginning of a block to the last coefficient signal. Therefore, 
since a zero coefficient signal continues more mostly, the compression efficiency by variable length coding 
improves, without being accompanied by degradation of quality of image. 

[0077] In addition, in the above-mentioned example 4, although the configuration as shown in drawing 9 explained 
the transducer 101 to four bands of LL, LH, Hl_ and HH using the case where a frequency division is carried out 
even if it divides into a still fine sub band and it applies this invention, it is clear that the same effect is acquired. 

[0078] (Example 5) The 5th example is explained below. 

[0079] The configuration of the picture image coding equipment of invention of this example and picture image 
decryption equipment is the same as the configuration of the picture image coding equipment of the example 1 
shown previously, and picture image decryption equipment 

[0080] An operation of variable-length-coding section 104 and the variable length decryption section 105 is 
explained below. Drawing 5 is drawing showing the configuration of the variable-length-coding section 1 04 of this 
invention in detail. 501 is run-length-coding section which computes a run and level, and 502 is Huffman-coding- 
ized section which outputs the Huffman-coding word corresponding to the combination of the run outputted from 
the run-length-coding section 501, and level. Moreover, 503 is zero rate calculation section which computes the 
rate of the zero coefficient of an input signal and is outputted as a zero rate information. 

[0081] An input signal is changed into a run level information by the run— length— coding section 501. In the zero 
rate calculation section 503, the rate of the zero coefficient of the block which encodes is computed and a zero 
rate information is outputted. The Huffman-coding-ized section 502 has two or more Huffman tables created by 
the sample data from which the rate of a zero coefficient is different makes the rate of the zero coefficient of 
an input signal a threshold, chooses two or more Huffman tables dynamically, and performs variable length 
coding. Moreover, the identification number of the Huffman table chosen at this time is outputted as a selection 
table information. 

[0082] In the variable length decryption section 1 05, it decrypts by choosing the Huffman table based on a 
selection table information. 

[0083] As mentioned above, based on the rate of the zero coefficient within a block, by choosing the optimum 
Huffman table dynamically, a fall of coding luminous efficacy when the property of an input picture signal changes 
can be avoided, and a more neariy general-purpose information compression becomes possible 
[0084] 

[Effect of the Invention] As explained above, a good decode picture image can be acquired by making any value 
from the minimum value of a quantization step to central value into a reverse quantization value according to 
this invention, and if the quantization and a reverse quantization which makes a reverse quantization value an 
integer at this time are performed, a better decode picture image can be acquired. 

[0085] Next by the coefficient signal which has a correlation horizontally, horizontally, with the coefficient signal 
which has a correlation perpendicularly, a scan is performed perpendicularly, and efficient coding is attained by 
performing a clinch scan in the edge of a block, without losing the correlation between the coefficient signals 
which adjoined from the coefficient signal of the beginning of a block to the last coefficient signal. 
[0086] Furthermore, based on the rate of the zero coefficient signal within a block, by choosing the Huffman 
table, coding by the Huffman table suitable for the property of an input pixel signal is attained, and the efficient 
information compression which was more excellent in versatility becomes possible. 
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HL *¥#|6J (H) . mmirfU (L) 

HH 1Wtm (H) . HiS^lSj (H) 
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t>. 
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[0057] x^mwzicmzwmttmt&mttjiv 
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[0059] 
[ft9] 

C ' = { (C+Q/n) /Q} (C>0«D«f) 
[0060] 

[StlO] 10 
C ' = { (C-Q/n) /Q} 

[0 06 1] 
[ftll] 

C'=0 (C=0©B§) 
[0 06 2 ] CCT, C «S^Ht^m^. CW^fc 
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[0064] 20 
[R12] 

C" = {C ' XQ> 

[0 06 5 ] cct. c" um&wtmm. &9~~ 

.ft 1 2tcJ:3fi^b • ilbtHUBfflfcfc^-Ci. itfi^F- 
[ 0 0 6 6 ] ft, ±1B©IU6WI 1 (Cfct,>Tttn = 3©t§ . 

. [0 06 7] *jOt«lK*»WafflJWl0 1T? 30 

S!l©#KI!B3£Ofcfc©^M:&(,». 
[0 068] (Hfiitffl 3 ) JP3 ©Hifc{?3£!S?l3-r 
S. 

[0 069] 4^ffloM^#{bttBfeJ:cm<MX4 
ik«B©«fiX»5fe«c^ l/fcJEIMf l ©■ftflWbltt* 
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7. R8KJ:9aatT{t*ff&$. CCT. C" ttj£S 
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[0072] C©B$. Q/n©«#Bfti&*J:9fcQ 
teiyniffiffltiCtUO. C" KStcgftifc 
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tf. aM*Hb«c" »fitt£&&. Slot, iMfi^bffl 

50 



#g§¥9-65 3 34 

10 

[0 07 3] (JtttflU) %K*4©JOkffl£IMir*- 
S. 

[0074] 4^ffl©Bfcft^l£ffifeJ:tfBfltik# 
fb£a©*^25&CTOLfc%fi0l l ©GfflMPifbfflra 
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